A novel fluorescence method to monitor the lysosomal disintegration of low density lipoprotein.
A novel fluorescence method to monitor the lysosomal disintegration of low density lipoprotein (LDL) particles in living cells has been developed. The method is based on the fluorescence resonance energy transfer (RET) between two fluorescent molecules incorporated into LDL particles. NBD-cholesterol linoleate (NBD-CL) and octadecyl rhodamine B (R18) were incorporated simultaneously into LDL, as a RET donor and a RET acceptor, respectively. In this preparation of LDL (RET-LDL), efficient RET was observed, and after the disruption of the LDL particle by a Triton X-100 treatment, the relief of the RET was observed. RET-LDL was endocytosed by CHO cells via LDL receptors, and the RET-LDL particles were disintegrated after the uptake. The resultant relief of the RET upon the disintegration of the LDL was monitored by flow cytometry, and the amount of intact LDL in cells was estimated by calculation. The disintegration occurred with an about 25 min lag, and was inhibited by several lysosomal inhibitors. These results indicate that the disintegration was not a nonspecific event, but took place at the level of lysosomes. Since living cells can be analyzed by the present method, when coupled to flow sorting, it would permit the isolation of cells having different properties in the endocytic pathway of LDL.